Improvement of a superconducting magnet makes induction of a strong magnetic field easier. This fact gives us a possibility of energy conversion by the Nernst effect. As the first step to study the Nemst element, we measured the conductivity, the Hall coefficient, the thermoelectric power and the Nernst coefficient of the InSb, which is one of candidates of the Nemst elements.
Introduction
One of the authors, S. Y., proposed [ 1, 2] the direct electric energy conversion of the heat from plasma by the Nemst effect in a fusion reactor, where a strong magnetic field is used to confine a high temperature fusion plasma. He called[ 1,2] the element which induces the electric field in the presence of temperature gradient and magnetic field, as Nernst element. In his paper [ 1, 2] , he also estimated the figure of merit of the Nernst element in a semiconductor model. In his result [ 1, 2] , the Nemst element has high performance in low temperature region, that is, 300 -500 K.
Before his works, the Nernst element was studied in the 196O's[3] . In those days, induction of the magnetic field had a lot of loss of energy. This is the reason why the Nernst element cannot be used. Nowadays an improvement on superconducting magnet gives us higher efficiency of the induction of the strong magnetic field. We started a measuring system of transport coefficients in the strong magnetic field to estimate efficiency of the Nernst element on a few years ago [4] .
As the first candidate of the Nernst element, we choose InSb, which is expected to have the high figure of merit according to the single-band model [5] . The experimental results show that the Nernst coefficient is smaller than the theoretical values. On the other hand, the conductivity, the Hall coefficient and the thermoelectric power has the values expected by the theory. In this paper, we introduce the experimental results and compare the theoretical calculations.
Experiment
Choice of material We discuss the principle of transport phenomena in a magnetic field and a temperature gradient. This behavior is written by two phenomenological equations[6] as follows:
where E is electrical field, J current density, B magnetic field, T temperature, <T electrical conductivity, a thermoelectric power, R , Hall coefficient, N Nernst coefficient, IC thermal conductivity and L Righi-Leduc coefficient. To simplify the discussion of the efficiency, we replace all transport coefficients by averaged quantities, which do not depend on position within a device. In order to estimate efficiency of the Nemst element, it is useful to define the figure of merit Z, We plot the normalized efficiency, in Fig. 1 as a function of the figure of merit. This figure shows that cN increases monotonously as Z, becomes larger. We, therefore, must choose the high-Z, materials. We consider the transport coefficients to choose them. It is known from the Boltzmann equation that both conductivity and Nernst coefficient are proportional to Hall mobility [7, 8] . This fact derives the form[ 1,4]: / 2) Thermoelectric power and Nernst coefficient
The sample of measurement of the thermoelectric power and the Nernst element is the same material as the van der Pauw method. However, the shape of the sample is changed from the square to the "bridged shape" (Fig. 4) . In order to make temperature gradient in the sample, we used thermofoil heater for a heating copper block side, the water temperature of which is controlled by a low temperature incubator, for a cooling one.
Using the heating and cooling units, the temperature difference (7) across the sample was within 10-100K. The thermoelectric voltage, V, and the Nernst one, V, have the following relations between the thermoelectric power and the temperature gradient as
The equation (7) 
the mobilities in Table 1 . We use the van der Pauw method[9] to measure the conductiv-Analysis and physical quantities ity and Hall coefficients. A geometry for the van der Pauw method is shown in Fig. 2. Figure 3(a) shows the temperature Carrier concentration In the weak field limit, the Hall coefficient and the carrier condependence of the resistivity at B=O Tesla. The temperature dependence of the Hall coefficient is represented in Fig. 3(b) . Fig. (a) were calculated by the single band model with the mobilities which were given from the Hall coefficients and resistivities. In Fig. (b) , the solid curve is given by the least square method.
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Substituting the values of the Nernst coefficient given by the experiment at B =4 Tesla in the eq. (1 S), we obtain the mobility of the hole in Fig. 9 In the intrinsic region, the Fermi level becomes [8] Analysis in Fig. 10 gives the temperature dependence of the Fermi level as follows
. 
Discussion and conclusions
We summarize basic physical quantities obtained by the experiment in Table 2 , where the reference values are also written. This table shows that the experimental results are almost coincident with the previous works. It is concluded that the Hall coefficient, the conductivity and the thermoelectric power of InSb near room temperature in the weak field are given by the Boltzmann equation for the non-degenerate parabolic two-band with the acoustic phonon scattering. However, the Nernst coefficient is very smaller than the theoretical value in the weak field. The behavior of the Nernst coefficient in the strong magnetic field is consistent with the two-band model. We try to explain the difference between the experimental and the theoretical values of the Nemst coefficient in the weak field. Moreover we will measure the thermal conductivity in the magnetic field to estimate the figure of merit.
